Transfer RNA control of the activation of isomeric tRNATrp's.
Previous studies of the homologous aminoacylations of Escherichia coli and yeast tRNATrp's terminating in 2'- and 3'-deoxyadenosine established that E. coli tryptophanyl-tRNA synthetase activates its cognate tRNA preferentially on the 2' position, while the corresponding yeast enzyme utilizes the 3' position on its homologous substrate tRNA. As this seemed to be the only change in positional specificity during evolution, the heterologous activations were investigated in an effort to determine the basis for this change. Remarkably, E. coli tRNATrp terminating in 3'-deoxyadenosine was found to be the preferred substrate for both the E. coli and yeast activating enzymes, while the same tryptophanyl-tRNA synthetase preparations both activated the isomeric yeast tRNATrp's preferentially on the 3' position. Thus, the preferred position of activation was found to be specified by the tRNA rather than the activating enzyme and, additionally, to be due to some process not reflected in initial velocity measurements. The variable utilization of individual modified aminoacyl-tRNA's as substrates in an enzyme-catalyzed deacylation process appears to provide the most likely explanation for the experimental observations.